INTRODUCTION
U-Pb zircon dating using the SHRIMP was undertaken on 12 samples of the New England Batholith including 8 S-type granitoids from the Bundarra and Hillgrove suites and 4 Itype granitoids from the Clarence River Suite (DR Fig. 1 ), the latter chosen as previous dating suggests it may overlap with the S-type bodies (Bryant et al., 1997b) . In addition, one I-type volcanic rock, a dacite from the Halls Peak Volcanics, which lies at the base of the early Permian sedimentary succession associated with the Tablelands Phase of orogenesis, was also dated.
A detailed outline of analytical methods, cathodoluminescence imaging, and a description of results for each analyzed sample is given below with a complete listing of results in Data Repository Table DR1 .
The New England Batholith (Shaw and Flood, 1981; Wilkinson, 1969 ) is divisible into a series of suites; the S-type Hillgrove and Bundarra suites, the I-type Clarence River, Moonbi and Uralla suites, and an association of granodiorites and A-type leucoadamellites (Hensel et al., 1985; O'Neil et al., 1977; Shaw and Flood, 1981; Sylvester, 1989) . The S-type Bundarra and Hillgrove suites were emplaced within the Tablelands Complex assemblage of ocean floor and trench fill succession and the low initial 87 Sr/ 86 Sr ratios for both suites are interpreted by Flood and Shaw (1977) to reflect the volcaniclastic nature and young age of the sedimentary source at the time of melting. The Hillgrove Suite is more mafic than the Bundarra Suite, containing no cordierite, and having slightly lower δ
18
O and δ 14 S values (O'Neil et al., 1977; Shaw and Flood, 1981) . The I-type Clarence River, Moonbi and Uralla suites and the A-types are distinguished on the basis of lithologic and isotopic variations considered to reflect differences in the nature of the source (Bryant et al., 1997a; Shaw and Flood, 1981) . Our work has focused on the Clarence River Suite, which on the basis of argon-argon and multigrain U-Pb dating appears to in part overlap with (Kaloe Granodiorite) and succeed (Barrington Tops Granodiorite) the S-type magmatism. The Clarence River Suite, which ranges in composition from gabbro to monzogranite but is dominated by tonalite, granodiorite and diorite, comprises isotopically primitive, low potassium plutons (Bryant et al., 1997a) . The suite is spatially dispersed occurring in the northeast and southwest parts of the batholith always close to the boundary between the Tablelands Complex and the Tamworth Belt.
GEOCHRONOLOGICAL RESULTS

Analytical methods
For each sample, 1 to 5 kg of rocks was crushed and the zircons were extracted, mounted and polished using conventional techniques. Cathodoluminescence (CL) images were prepared prior to U-Pb dating with a high-resolution ion microprobe (SHRIMP II). Analytical conditions were identical to those described by Compston et al., (1984) , Nelson (1997) and Williams (1998) . The intensity of the O 2-primary beam ranged between 1 nA and 2.3 nA. Pb/U and Pb/Th calibration was performed relative to the 556 Ma CZ3 zircon standard (Pidgeon et al., 1994) , which was analyzed after each five unknowns throughout the analytical sessions. The raw data were reduced using the Squid macro (Ludwig, 2003) . The Pb method computed by the Squid macro using the present-day terrestrial ratios from Stacey and Kramer (1975) . The related errors were calculated by propagating analytical uncertainties and are shown at the 2-sigma level. Ages based on single analyses are plotted with 1 sigma errors, group ages are given with 95% confidence levels, and concordia ages (and lower intercept ages) with 2 sigma errors.
Results
Zircons in all samples are well crystallized, prismatic and a pale pink color. The average length of grains is proximately 150 µm but the largest reach 400 µm. The length-width ratio in generally in the range 3:1 to 2:1 but with some elongated morphologies up to 5:1. All these features are consistent with crystallization at mid-crustal depth (Corfu et al., 2003) .
Internal structures of grains are dominated by complex oscillatory zoning (DR Fig. 2 ).
The complexity is manifest by the frequent development of dissolution boundaries, which separate central oscillatory zoned parts of zircon grains from the oscillatory zoned outer parts.
Sometimes zoning in the central parts is truncated by the outer parts of the grains. Resorbed as well as black, faintly zoned and rounded central parts of grains that can be readily interpreted as inherited cores are uncommon.
A graphical summary of age data is given in DR figures 3-5, 7. The complete analytical data is given in the supplementary data table DR1
S-type granites
On Concordia diagrams analyses of zircons from both the Bundarra and Hillgrove suites cluster around 290 Ma but some 30% of analyses are older and fall in the range between 300 and 350 Ma, although the proportion of these older grains differs amongst the samples (DR Figs. 3, 4) .
Cores in the analyzed zircons are difficult to recognize on the basis of their internal structures alone, as in many grains both cores and rims are oscillatory zoned (DR Fig. 2 ).
However, a combination of U-Pb data and study of internal structures helps to separate inherited parts of the grains from those that formed during the crystallization of host rocks, especially where multiple U-Pb analyses have been made in individual zircon grains. For these zircons, UPb ages older than 300 Ma are always associated with the central parts of the grains, while the outer areas show similar or younger ages. Therefore, 300 Ma can be set as a limit to distinguish between the cores and the rims, a choice supported by the statistical distribution of analyses.
Many samples show a gap (or minimum) at this age (Supplementary Data Repository Table 1 ).
Others display a clear shoulder causing the age distribution pattern to deviate from a Gaussian shape (DR Fig. 4 ). Removal of analyses showing ages older than 300 Ma results in a bell shaped distribution of data. A small number of the analyzed zircon grains are also clustered around 260-270 Ma (DR Figs. 3, 4) , resulting in a skew of age distribution patterns to younger ages. These analyses are likely to be influenced by a partial Pb loss. This interpretation is supported by a common association of younger ages with areas in the analyzed grains where internal structure was partly disturbed; either dark structureless regions or areas with a faint and disrupted zoning.
These younger ages are not correlated with any specific location within the grains and can be found in the central and outer parts of analyzed zircons. There is a gap between the main population of analyses and this younger group at about 280 Ma (Supplementary Data Repository Pb age of 2590 Ma (DR Fig. 3a) . Five analyses are older than 300 Ma and yield an average age of 306.2 ± 5.1 Ma (MSWD = 0.2, probability of fit = 0.94), whereas another five are younger than 280 Ma (DR Fig. 4a ). The remaining 31 analyses define a weighted average 206 Pb/ 238 U age of 289.8 ± 1.7 Ma (MSWD = 1.1, probability of fit = 0.33), which is interpreted as the best estimate of time of granite crystallization (DR Fig. 5a ). Collins et al. (1993) report a U-Pb zircon age of 300 ± 4 Ma but no data or method of analysis is given.
Combining the zircon analyses used to determine the age of the two Abroi Granodiorite samples gives a 206 Pb/ 238 U age of 290.0 ± 1.3 Ma (MSWD = 0.084, probability of fit = 0.77).
Fourteen analyses of 11 zircons from the Dundurrabin Granodiorite (sample NE13/05) yielded ages from 321 ± 9 Ma to 266 ± 7 Ma (DR Figs. 3a, 4a) . One of these analyses is younger than 280 Ma, whereas another five are older than 300 Ma with an average age of 314.0 ± 7.5 Ma (MSWD = 0.4, probability of fit = 0.78). The weighted average 206 Pb/ 238 U age of the remaining analyses is 290.3 ± 5.5 Ma (MSWD = 0.46, probability of fit = 0.86) and this is taken as the age of the sample (DR Fig. 5a ).
One of 32 analyses of 32 grains from the sample of Rockvale Granodiorite (NE75/07) is younger than 280 Ma, whereas another one shows a 3a, 4a). The reminding analyses are scattered between ± 4 Ma and 282 ± 4 Ma forming a maximum at about 295 Ma, which is slightly older than the main populations shown by the samples described earlier. The apparent continuous distribution of ages makes identification of inherited grains on the basis of statistical separation difficult (DR Fig. 4a ). In addition, using internal structures to identify grains that have been formed from the granodiorite melt is complicated by the overall similarity of internal structures and relatively small size of the grains that prevented analysis of more than one spot per grain. However, if the previously adopted 300
Ma limit is applied to this sample the 206 Pb/ 238 U age of the inherited population is defined by 10 analyses as 305.6 ± 2.5 Ma (MSWD = 1.04, probability of fit= 0.41) and is similar to that of one population identified in the Abroi Granodiorite. The remaining 20 grains define the age of Rockvale Granodiorite crystallization as 292.6 ± 2.4 Ma (MSWD = 1.5, probability of fit= 0.062; DR Fig. 5a ). Kent (1994) Ma based on analysis of 31 grains. He also noted inherited grains with ages of ~330 Ma, 335 Ma, 365 Ma and 598 Ma and one young age of ~280 that he related to lead loss. A number of the analyses used in his age calculation fall within the range that we consider to be inherited and if the same criteria are applied to his data set, then the resultant age is 293.6 ± 4.5 Ma (n = 12, MSWD = 0.55, probability of fit= 0.87).
Thirty three analyses were made in 29 zircon crystals extracted from sample NE77/07 of the Tia Granodiorite. The 206 Pb/ 238 U ages range from 642 ± 11 Ma to 270 ± 5 Ma (DR Figs. 3b, 4b) . Three are younger than the 280 Ma limit, whereas another five are older than 305 Ma and are clearly inherited. The remaining analyses form a continuum between 305 ± 5 Ma and 289 ± 5, similar to that observed in the sample of Rockvale Granodiorite. However, if the 300 Ma limit is applied to split the analyses, a group of inherited grains with the ages between 300 and 313 Ma defines an average 206 Pb/ 238 U age of 304.3 ± 2.7 Ma (MSWD = 0.46, probability of fit= 0.94), while the remaining grains that are younger than 300 Ma determine a 206 Pb/ 238 U age of 295.7 ± 2.8 Ma (MSWD = 0.37, probability = 0.97), which appears to be marginally older than the ages of other samples (DR Fig. 5b) . Collins et al. (1993) 
I-type granites (Clarence River Suite )
The I-type Kaloe Granodiorite, Barrington Tops Granodiorite and Duncans Creek Trondhjemite, all from the Clarence River Suite, show more variability in both age and appearance of zircon grains than the S-type plutons. Zircons extracted from the Kaloe Granodiorite and Duncans Creek Trondhjemite have similar external features and internal structures that are also similar to those in the S-type granites (DR Fig. 2 ). However, there is a substantial age difference between these two bodies. Zircons from the Barrington Tops Granodiorite are very different from all other analysed samples of S-and I-type granites. They are more elongated with a length to breadth ratio in excess of 5, although most of the extracted grains are broken fragments rather than complete crystals, which most likely results from their unusual elongation. Their internal structures are relatively simple, consisting of either relatively thick oscillatory zones or a simple alteration of even thicker bands of differing CL intensity (DR Ar hornblende plateau age of 293.1 ± 1.8 Ma from the same locality (Bryant et al., (1997b) , suggests high level emplacement and rapid cooling of the pluton. Our new Kaloe Granodiorite age contrasts with that of other nearby Clarence River plutons which yielded 40 Ar/
39
Ar hornblende ages around 250
Ma (Bryant et al., 1997b) . 
Halls Peak Volcanics (sample NE76/07)
The Halls Peak Volcanics lie at the stratigraphic base of the Early Permian sedimentary succession in the western Nambucca Slate Belt, which constitute part of the fill of the Barnard Basin (Degeling and Runnegar, 1979; Leitch, 1988; Moody et al., 1993 ) (DR Fig. 6 ).
External features and internal structures of zircon grains from a sample of dacite are consistent with their origin in a felsic volcanic rock, including sharp multi-facetted outlines, small average size of the grains (~100 µm) relative to intrusive bodies, and the presence of either very elongated grains with structureless or rounded and resorbed central parts surrounded by planar or oscillatory zoned outer parts (DR Fig. 2 ). Errors are 1s unless otherwise specified . 
